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ABSTRACT 
 

According to the 1997 International Association of Fire Fighters (IAFF) Annual Death and 

Injury Survey report:  sprains and strains were the leading on-duty injuries, 43.9 %, with the highest 

percentage of injuries to the back, 44.7 %.  The problem is that the largest single category of  injuries, 

46 %, at East Lake Fire & Rescue was back injuries due to sprains and strains.  The purpose of this 

Applied Research Project was to research and formulate a method of implementation of  a back injury 

reduction program for East Lake Fire & Rescue. 

Action research methodology was used in this Applied Research Project. 

The research questions  to be answered were: 

1. Why is the back so prone to injury? 

2. What are the components of a back injury reduction program for firefighters?  

3. Should the use of back belts be a component of  a back injury reduction program? 

The procedures included a Literature Review of current Fire Service technical journals, reports 

and books, as well as other related sources.  Data from past logs and summary of Occupational Injuries 

were reviewed.  Contact was made with the YMCA to investigate implementation of  the Healthy Back 

Program. A copy of Fire and Emergency Medical Services Ergonomics: A Guide for 

Understanding and Implementing an Ergonomics Program in Your Department was obtained 

from the U.S. Fire Administration. A survey of the members of East Lake Fire & Rescue was 

administered to determine the value of continued use of back belts by the department as part of their 

protective equipment. 

The results of the research determined that back injuries can be reduced by education on 



 
 

3

proper lifting techniques and body mechanics. The components of a back injury reduction program are: 

exercise to improve muscle strength, endurance and flexibility, as well as implementation of an 

ergonomics program. Fire departments should not rely on back belts as part of their back injury 

reduction program, but should begin to undertake preventative measures to reduce injuries.  

Three recommendations were made as a result of this research: 

1. Education and instruction of the members of ELF&R about the causes of back pain, proper 

posture, and correct body mechanics and lifting techniques. 

2. Implementation of the YMCA’s Healthy Back Program, in addition to the Fire and 

Emergency Medical Services Ergonomics: A guide for Understanding and Implementing an 

Ergonomics Program in Your Department. 

3. The back belts that are part of the protective equipment of ELF&R will be removed from the 

safety equipment inventory. 

A draft of the Injury Reduction Program for East Lake Fire & Rescue can be found in 

Appendix A. 
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INTRODUCTION 
 

Preventing back injuries is a major workplace safety challenge.  Firefighters place great stress 

on the low  back by lifting and carrying heavy or awkward loads and by performing arduous tasks.  

Wearing Self Contained Breathing Apparatus (SCBA), firefighters may have to walk, run, climb, crawl, 

or jump-often while dragging, pushing or lifting objects.  Fatigue may increase chances of injury.  Back 

strain or injury is common due to all of the demands placed on a firefighters body. In many cases, 

however, back injuries can be prevented  (Lowe, 1997, p.8).  

In February, 1999,  members of the Safety Committee of East Lake Fire and Rescue (ELF&R) 

 reviewed the 1998 log of Occupational Injuries that was sent to the Florida Department of Labor and 

Employment Security. This study brought attention to the fact that East Lake Fire and Rescue had a 46 

%  occurrence of back injuries, which is  higher than the national percentage of back injuries for 

firefighters. 

According to the International Association of Fire Fighters (IAFF) 1997 Annual Death and 

Injury Survey report: sprains and strains were the leading on-duty injuries, 43.9 %, with the highest 

percentage of injuries to the back, 44.7 % (p. 11).  The problem is that the largest single category of 

injuries, 46 %,  at East Lake Fire & Rescue was back injuries due to sprains and strains. The purpose 

of this Applied Research Project was to research and formulate a method of implementation of a back 

injury reduction program for East Lake Fire & Rescue. 

Action research methodology was used in this Applied Research Project. 

The research questions  to be answered were: 
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1. Why is the back so prone to injury? 

2. What are the components of a back injury reduction program for firefighters?  

3. Should the use of back belts be a component of a back injury reduction program?   

BACKGROUND AND SIGNIFICANCE 

Back pain is one of the most pervasive medical problems in our society. About 80 % of 

Americans will experience at least one incident of severe back pain in their lives.  For about 20% of 

them that pain will become chronic, interfering with work.  According to the Bureau of Labor Statistics, 

more than one million workers suffer back injuries each year, and back injuries account for one of every 

five workplace injuries or illnesses (Occupational Safety and Health Administration, 1993, p. 1).  

According to the National Fire Incident Reporting System (NFIRS), back injuries are a 

particularly important problem for firefighters and rescue workers.  Nancy L. Schwartz, Fire Analyst of 

the National Fire Protection Association, provided this researcher  with  the report, The Patterns of 

Fire Fighter injuries, 1987-1988, the last report by the NFIRS to collect data by part of the body 

injured. According to this report, the major types of injuries received by firefighters responding to, 

returning from, or operating at fire incidents, were strains and sprains occurring most frequently 36.8%  

to the trunk area (Karter, 1991, p.11).    

East Lake Fire & Rescue is a full service department providing First Responder Advanced Life 

Support and fire protection to the community.  The twenty-eight members of the staff are young, 

conscientious and fitness minded.  A Comprehensive Wellness Program was implemented in October of 

1998.  The fitness component  includes a mandatory structured program at the Y.M.C.A. requiring that 

members work out one and half hours per shift with a personalized exercise prescription supervised by 
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the fitness specialists of the Y.M.C.A.   Since this program was already in place, contact was made with 

Lauran Winship the senior fitness specialist, to consider expanding the program to include the Y’s 

Healthy Back Program.  

This researcher  completed a review of the data collected between 1992 and 1998 on 

occupational injuries for ELF&R (Appendix D).  Results of this investigation revealed that back injury 

was the highest category of injuries within the department.  Part of this researcher’s responsibility as 

training officer for the department was to formulate and implement a back injury reduction program.  

This program was formatted in an Applied Research Project to satisfy the Applied Research Project 

requirement associated with the Executive Fire Officer Program at the National Fire Academy.  As Fire 

Officers, part of our duty is to properly manage our department’s resources, which includes money and 

personnel.  If  we allow injuries to occur when they could have been avoided, we are not fulfilling our 

obligation as Executive Fire Officers. 

The research project relates to the National Fire Academy’s Course  Executive Development 

 Unit 8, Ethics.  "Recognize the executive's responsibility for establishing, 

communicating, and enforcing ethical standards for the organization. Any issues with the potential to 

harm or to benefit others has ethical implications" (National Fire Academy, 1999, p.8-5).   

   

LITERATURE REVIEW 

The purpose of this literature review was to establish a foundation for this project. This includes 

studying the concepts of back injury reduction, and implementation of a program to reduce back injuries 

due to sprains and strains.  Sprains and strains are some of the most common back problems.  “We 
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describe muscles as strained, and joints and ligaments as strained”  (IMPACCUSA, 1995, p. 2). 

Back Injury Etiology 

The back is a complex structure with a very demanding job to do.  It must stabilize the body in 

posture, and the extremities during all motions, work and play, and therefore is never at rest.  

 Back muscles are susceptible to injuries primarily because they work so diligently with very 

little time off.  Even when you’re just standing still, the postural muscles are keeping you 

stable...they labor hardest of all, naturally, when you’re active, controlling every move your 

back makes, from opening a cabinet to throwing a softball  (Maharam, 1996, p.  64).   

The back is one of the most neglected parts of the body in terms of maintaining fitness, strength 

and flexibility.   Most people take their back for granted, until it starts to give them pain.  "The majority 

of back problems build gradually and progressively through the accumulated effects of poor posture, 

faulty biomechanics, stress, loss of flexibility, and a lack of physical conditioning" (Pearson, Hayford, 

Royer, 1995, p. 163).   

Back pain can be divided into five basic causes: mechanical factors, disc injury, muscle 

dysfunction, injury due to poor body mechanics or trauma, and acquired conditions. 

1.  Mechanical Factors:  Stresses to the back include excessive body weight, poor posture, 

especially sitting in a slumped position for long periods of time, and inadequate levels of strength and 

flexibility.   "These factors, plus weak abdominal muscles, create an excessive forward curvature of the 

lower spine, called [lordosis] or sway back.  This condition causes strain and chronic pain in the lower 

back due to the muscle imbalance created by weak abdominal and tight back muscles”  (Pearson, 

Hayford, Royer, 1995, p. 161). 
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2.  Disc Injury:  Degeneration of the vertebral discs is associated with the aging process. "Aging 

causes the spinal column to lose fluid and supporting back muscles to lose some of their tone" (Pearson, 

Hayford, Royer, 1995, p.161).  "Many experts are convinced that most back problems, even minor 

ones, are related to disc deterioration, which is an evolutionary process rather than an acute injury" 

(Donajkowski, 1993, p. 22).  Working in a physically demanding occupation, like firefighting, 

exacerbates the condition.   "Medical studies suggest that one or more of the discs of a 35-year-old 

male in a physically demanding occupation over 10 years will have degenerated to some degree"  

(Kanner, 1995,  p. 28). 

3.  Muscle Dysfunction:  Muscle imbalance is created when  the repetitive nature of physically 

demanding jobs promotes exceptional strength in certain muscles, while others remain undeveloped.   

“Tight muscles tug on the spine, potentially throwing the vertebrae out of alignment.  The result:  pain 

from the vertebrae, and stiffness from the tight tissue”  (Maharam, 1996, p.  64).   Muscle weakness 

results from atrophy of muscles due to lack of use.  “When unused muscles are subject to unusual or 

sudden movement, a strain or tear may result that could cause the back to lose vital support”  (Pearson, 

Hayford, Royer, 1995, p.162).   

Stress is another cause of muscle dysfunction.  “Although stress is not a direct cause of low 

back pain, stress provoked tension may induce muscles to tighten up.  The resulting strain on the 

muscles that support the back can result in pain, stiffness, and even muscle spasms” (Pearson, Hayford, 

Royer, 1995, p.162).   

4.  Injury due to poor body mechanics or trauma:  Lifting and moving heavy objects with poor 

body mechanics, especially twisting movement, causes strains and sprains of the back.  “In the work 
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environment, people who have weak back muscles-particularly those whose activities require repetitive 

bending, twisting, or turning-suffer a significantly higher rate of back injury”  (Kandel, Sudderth,  1996, 

p. 65).  Functions such as rolling hose, picking up ladders or patients with poor body mechanics  

eventually cause back injuries.   “Forward bending with a straight back and straight knees is one of the 

leading causes of lower back pain”  (Pearson, Hayford, Royer, 1995, p. 162).  Injuries to the back 

from motor vehicle accidents,  falls, and other traumatic events are very painful and particularly difficult 

to heal.    

5.  Acquired Conditions:  Lifestyles are becoming less active with the convenience of modern 

daily life.   Less physical activity is causing joints to become stiff and immobile simply from under use.   

Joint problems in the vertebral column may also contribute to back pain. “Arthritis and the vertebral 

fractures that accompany osteoporosis are also causes of back pain. Even though these conditions result 

naturally through the aging process, they are promoted through a sedentary lifestyle characterized by 

inadequate levels of physical fitness” (Pearson, Hayford, Royer, 1995, p. 162). 

Physical Fitness 

Individuals that have a high level of physical fitness have lower incidence of back injuries. In a 

study of strength and fitness and subsequent back injuries in firefighters, Cady, et al. (1979) investigated 

whether high levels of physical fitness had a protective effect against injury.  They measured five physical 

fitness variables: (1) endurance work, (2) total isometric strength, (3) spine flexibility, (4) diastolic blood 

pressure, and (5) heart rate, two minutes after exercise on a stationary bike.  The results of their 

investigation demonstrated "that the most fit  
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individuals (contrasted with the least fit individuals) had fewer subsequent back injuries" (p.271).   

In a follow-up study of Los Angeles County Firefighters, Cady, et al. (1985) tested physical 

work capacity (PWC),  job-related strength performance, and spine flexibility of 998 firefighters who 

had been given exercise prescriptions and health promotion counseling as part of a physical fitness 

program.  The resultant changes in levels of physical fitness observed were a slight improvement in 

spinal flexibility, a 16% increase in PWC, decreased number of disabling injuries, and a 25% reduction 

in Worker's Compensation costs. 

Firefighters  who are in better shape or have better aerobic conditioning have a reduced risk of 

low back injury.  When your heart and lungs are strong from regular aerobic exercise, your 

muscles will get oxygen more easily.  The muscle cells themselves undergo chemical changes 

with regular exercise that allow them to use oxygen more efficiently.   This makes you fit; you 

can do more work with less effort.  Your muscles, including your back muscles, will not fatigue 

as easily or as quickly, and injuries will be reduced (Lowe, 1997, p. 21). 

Exercise Program 

A healthy back is needed for all physical activities.  The demands of firefighting require above 

average strength.  "Several studies and job analysis have shown that the weight of equipment used by a 

single firefighter on the job is in excess of 100 lbs" (International Association of Fire Fighters, 1997 p. 

55). 

Exercise has many benefits, including maintaining a healthy back.  “ Developing and 

implementing a personal fitness program is encouraged to improve strength, muscular endurance and 

flexibility in the muscles and joints that support and align the spinal column” (LeCuyer, 1994, p. 40).   
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Strengthening the back muscles should be an important goal of any exercise program.   

“Exercise prevents a significant source of acute and chronic back pain:  weak back muscles. Without 

exercise strong muscles become weak and already weak muscles become weaker” (Kandel,  Sudderth, 

1996, p. 63).  

The spine receives aid from large muscle groups that attach to the various levels of  the spine, 

helping to stabilize it.  These muscles, known as the paraspinal musculature, extend from the 

base of the skull to the sacrum.  In the past, most doctors had no idea of the great importance 

of these muscles in maintaining a healthy spine.  In fact, any successful fitness program of the 

low back really must address the strengthening of this musculature   (Kandel, Sudderth, 1996, 

p. 27). 

Increasing muscular endurance is another important goal of a good exercise program.  When 

muscles are fit, they have good endurance, “...you can do more work with less effort.  Your muscles, 

including your back muscles, will not fatigue as easily or as quickly, and injuries will be reduced”  

(Lowe, 1997, p. 21).  “Compromised endurance appears to be involved in many injuries that occur 

during submaximal tasks, (e.g., picking up a pencil)...studies available suggest that endurance has a 

much greater prophylactic value than strength”  (McGill, 1998, p. 759).   

Strength and endurance of the abdominal muscles are also important factors in fitness.  

“Abdominal muscle endurance is necessary to stabilize the torso and support the lower back during 

exertion. Weak abdominal muscles may contribute to low back pain and low back injury”  

(International Association of Fire Fighters 1997, p.57).  “ We are beginning to recognize the need for 

individuals to achieve sufficient stability with abdominal wall muscle co-contraction...in upright postures, 
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and probably higher when bending over”  (McGill, 1998,    p. 759). 

Good flexibility is important for everyone engaged in dynamic activity, but particularly critical for 

those whose jobs that  require lifting, reaching, climbing and other tasks where their bodies bend and 

move appendages beyond normal ranges.  "Some studies suggest poor flexibility, especially a lack of 

flexibility in the low back and hamstrings, is associated with an increased rate of injury"   (O'Connor, 

1996, p.22). 

Hilyer, et al. (1990) studied the effect of flexibility training on the incidence and severity of joint 

injuries of 469 firefighters.  Participants were divided into two groups, 251 experimentals and 218 

controls. Exercise leaders were trained in a series of flexibility exercises for the lower back, hamstrings, 

shoulder muscles, and members of the experimental group were required to perform the designated 

flexibility exercises for 30 minutes each duty day.  At the end of the study,"...the data indicate that 

injuries in the experimental group were less costly in lost time" (p. 636) and were assumed to be less 

severe, thus providing evidence that a flexibility intervention can reduce the severity of musculoskeletal 

injuries. 

Ergonomics 

“The word ergonomics is derived from the Greek words ‘ergon’ (work), and ‘nomos’ (law).  In 

the United States, the term human factor engineering is often used” (Weerdmeester, Dul, 1994,  p. 1).   

It takes into account the physical and psychological capabilities of humans and tries to design the 

workplace so as to avoid unsafe, unhealthy, and uncomfortable situations.   

There are two types of ergonomic controls, administrative and engineering. “Administrative 

controls are used to minimize exposure to stressors and require supervisory monitoring to insure 
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compliance.   Engineering controls are used to modify the workplace, tools or job design” (LeCuyer, 

1994, p. 34). 

Many injuries are a result of poor ergonomics.  In a recent ranking, ergonomics related 

problems captured a number of the top places on the most pressing occupational 

disease and injury categories. Musculoskeletal injuries, traumatic injuries and deaths, 

cardiovascular diseases, and hearing losses were cited among the top ten categories 

(Alexander, Fabrycky, & Mize, 1986, p. 125).  

  “Injuries have had a devastating impact on private industry.  To minimize the effects of 

 injuries, private organizations have implemented ergonomics programs”  (Kowahl, 1999. p. 5).  

According to Mallory’s  Applied Research Project, Ergonomics Within the Fire Service, “there 

are no documented cases or history of an ergonomics program being implemented within the fire 

service” (Mallory, 1996, p. iii).  In his study, Mallory compared the 1994 Death and Injury Survey  of 

Firefighters with the above mentioned categories of occupational disease and injury, and found that 

approximately 89% of all reported firefighter injuries are related to ergonomics  (p. 5). 

“Though there is a technical side to ergonomics, much of it is common sense” (Bradford, 1995, 

p. 27).  According to LeCuyer, Health and Safety Coordinator for the Aurora, Colorado Fire 

Department,  ergonomics modification of the workplace will help reduce injury risks for all firefighters in 

the current workforce.  The study of ergonomics and safety is now sophisticated enough to have a 

significant effect on the prevention and cure of the most prevalent worker injures.  The best approach is 

an effective prevention program.  Proper workplace ergonomics supplemented by a sound fitness 

program can play a key role in an injury-prevention program (LeCuyer, 1994,  p. 41). 
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Back Belts 

Back belts, also called "back supports" or “abdominal belts," are currently worn by workers in 

numerous industries, including grocery store clerks, airline baggage handlers, and warehouse workers. 

Back belts were initially used in medical settings. "These belts, termed [orthoses,] resemble the corsets 

worn by women in the nineteenth century and are typically used to provide additional back support 

during rehabilitation of injuries" (National Institute of Occupational Safety and Health, 1994, p. 1).  

While there are more than 70 types of industrial back belts, the typical abdominal support used 

in workplaces today is a lightweight, elastic belt worn around the lower back, sometimes held in place 

with suspenders.  The purpose of back belts "is to reduce wear and tear on the lower back when 

exposed to the harmful effects associated with material handling tasks" (Hilgen, 1992, p.40). A back 

support is essentially a splint used to reduce or prevent motion. "By preventing movement, the support 

may reduce injury risk" (Lund & Rambo, 1994, p. 33).  "The mechanism by which this occurs is thought 

to be that the support raises the intra-abdominal pressure, which provides stability to the back and 

reduces pain" (Perry, 1992, p. 679). 

Unfortunately, there is insufficient evidence to prove the effectiveness of back belts in reducing 

injuries.  “The back belt does not increase the ability to lift and can not overcome muscle inadequacy, to 

which 90% of all back pain is attributed” (LeCuyer, 1994, p. 40).  Wearing a back belt may give the 

worker a false sense of security in unsafely lifting.  “There is some research showing that workers 

believe they can lift more when wearing a back belt.  If workers falsely believe they are protected, they 

may subject themselves to even greater risks by lifting more weight than they would have without a belt” 

 (National Institute of Occupational Safety and Health, 1994, p. 5).  
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   In May 1994, NIOSH working group said "...it was [unproven] that back belts lessen the risk 

of back injuries among healthy workers. It said it could not recommend their use and did not consider 

them personal protective equipment" (LaBar, 1996, p. 33). In fact, they may cause more harm than 

good.  In May 1995, the state OSHA program in Minnesota issued a statement: "It warned that more 

than a dozen medical conditions, ranging from hypertension to breathing problems, could be 

exacerbated by back belt use" (LaBar, 1996, p. 34). “The International Association of Fire Fighters has 

published an excellent guidance summary regarding back belts and sends out a collection of articles 

supporting their recommendations against the use of back belts, in general, and prescription of exercise 

as a prevention strategy” (United States Fire Administration, 1996, p. 5-11). 

The findings and observations of those in the literature review convinced this researcher that 

back pain is not a symptom of a disease and that many back injuries are preventable. After reviewing 

numerous articles concerning back injuries and prevention, it is clear that those who write articles in fire 

service and other periodicals agree that prevention of back injuries is possible.  By following specific 

guidelines for lifting and carrying, by participating in a physical fitness program to maintain adequate 

strength, muscular endurance and flexibility, and by implementing an ergonomics program for the fire 

service the department will have healthier, stronger backs in the future.  

PROCEDURES 

Definitions of Terms 

Degenerated Disc  Results when wear and tear on a disc slowly destroys its structure. 

Ergonomics   A type of engineering that aims to design appliances, technical  systems and 

tasks in such a way as to improve human safety, health, comfort and 
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performance. 

Flexibility    The ability to move the joints of the body  through their normal range of motion 

and, at times, to be able to move to the very end of  range without harm. 

Muscular Endurance Refers to the ability of a particular muscle group to produce, or    

 withstand, a moderate force over a longer period of time. 

Muscular Strength Refers to the greatest amount of force a muscle group - can produce, or 

withstand, for a very short period of time. 

Sprain   The result of overexertion or excess force applied to ligaments or   

  tendons. 

Strain    The result of overexertion or excess force applied to a muscle.    

  

Research Methodology 

Action methodology was used to research the problem.  The goals of the action research were 

to implement a back injury reduction program for East Lake Fire and Rescue,  and assist other 

departments that need help in developing and implementing a back injury reduction program.   

Resources available at the National Emergency Training Center’s Learning Resource Center 

(LRC)  at the National Fire Academy, including periodicals and past Applied Research Projects relating 

to back injuries and ergonomics programs were used in this research. Additional information was 

obtained from the Clearwater Public Library in Clearwater, Florida.   

The International Association of Firefighters (IAFF), through Local 1158, East Lake Firefighter 

Association, provided an information package on back injury statistics.  The National Fire Protection 
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Association provided information, Patterns of Firefighter Injuries.  In on-line 

research, information was obtained from the National Institute of Occupational Safety and Health 

(NIOSH), and The Occupational Health and Safety Administration (OSHA), and other related sources. 

A five question survey (See APPENDIX C) was developed and distributed to the members of 

East Lake Fire & Rescue, the purpose of which was to determine the opinions of the members of the 

department concerning: the present use of back belts as part of the department’s safety equipment.  

The following questions were answered according to this research:       

1. Why is the back so prone to injury? 

2. What are the components of a back injury reduction program for firefighters?  

3. Should the use of back belts be a component of a back injury reduction program? 

Limitations 

National Institute of Occupational Safety and Health has concluded that, “because of limitations 

of the studies that have analyzed workplace use of back belts, the results can not be used to either 

support or refute the effectiveness of back belts in injury reduction” (National Institute of Occupational 

Safety and Health, 1994, p. 2).  

The survey was limited to the members of East Lake Fire & Rescue, and therefore was not a 

random survey.   It was assumed that all members responding to the survey answered truthfully.  

Further, it was assumed that the members understood the questions in the survey. However, neither of 

these assumptions can be proven.  

The information from the Log and Summary of Occupational Injuries, Diseases and Illnesses 

was limited due to confidentially.  It was a summary of many injury reports, and was not based on 
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individual data. 

RESULTS 

Answers to Research Questions 

Research Question 1:  Why is the back so prone to injury?  

The back is one of the most complex structures in the body consisting 

of 24 vertebrae stacked in a column surrounded by the paraspinal musculature.  It is required to 

continually support the body at all times:  at rest, play and work.  It’s one of the most neglected parts of 

the body in activities of daily life.  “Over 90 % of all back injuries are not due to a sudden trauma.  They 

are instead the last straw of many years of a  micro damage that accumulates, caused by poor posture, 

improper body mechanics, and poor lifting techniques” (Pearson, 1995, p. 164). 

Muscle weakness is a significant problem for the low back, and a frequent cause of injury.  Low 

levels of muscular strength most likely contribute to the high incidence of strains, sprains and back 

injuries among fire fighters.  Weak abdominal muscles also contribute to low back pain and low back 

injury 

.   Research Question 2: What are the components of a back injury reduction program 

for firefighters? 

The components of a back injury reduction program are:  strength, muscular endurance, 

flexibility, and ergonomics. 

The members of East Lake Fire & Rescue are already under contractual agreement with the 

YMCA within its jurisdiction to participate in a fitness program which is one component of the 

established wellness program for the department.  It has been decided based on this research 
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to expand the fitness component to include the YMCA’s Healthy Back Program.  The YMCA has 

offered back exercise as a component of a health and fitness programs since 1974.  The Healthy Back 

Program  is designed as a preventive course, and includes a total of 20 exercises, presented in three 

levels of progression, from easy to challenging. (See Appendix A)  The course has been arranged to 

meet 1 - 2 times per week for 6 - 8 weeks. Class time ranges from 30 - 45 minutes.  The course 

objectives are:  to increase muscular strength, endurance, and flexibility; and to educate in proper lifting 

techniques and body mechanics. 

The National Institute for Occupational Safety and Health (NIOSH) believes that the most 

effective way to prevent back injury is to implement an ergonomics program that focuses on redesigning 

the work environment and work tasks to reduce the hazards of lifting.  After careful review, it was 

decided to implement, Fire and Emergency Medical Services Ergonomics:  A Guide for 

Understanding and Implementing an Ergonomics Program in Your Department,  published by 

The United States Fire Administration.  

Research Question 3: Should the use of back belts be a component of  a back injury 

reduction program? 

Companies should not rely on back belts as a "cure all" for back injury, but should begin to 

undertake prevention measures which reduce the risks of lifting tasks.  Although back belts are being 

bought and sold under the premise that they reduce the risk of back injury, there is insufficient scientific 

evidence that they actually deliver what is promised.  In May 1994, NIOSH working group said "it was 

[unproven] that back belts lessen the risk of back injuries among healthy workers.  It said it could not 

recommend their use and did not consider them personal protective equipment" (LaBar,1996,p.33). In 
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May 1995, the state OSHA program in Minnesota issued a page statement: "It warned that more than a 

dozen medical conditions, ranging from hypertension to breathing problems, could be exacerbated by 

back belt use " (LaBar, 1996, p.34). 

The results of the survey given to the members of ELF&R indicated that 85% do not believe 

that the back belt is a valuable part of their safety equipment, and do not use it on a regular basis.  Most 

would like to see it discontinued.  (See Appendix C)   

DISCUSSION 

The good news is that firefighter deaths are on a decline; the bad news is that injuries are on an 

incline.  Sprains and strains, along with back injuries are at the top of the list according to the 1997 

International Association of  Fire Fighters (IAFF) Annual Death and Injury Survey report.  This may be 

the result of improvements in injury reporting with the updated computer system from the National Fire 

Incident Reporting  System (NFIRS).  After a review of numerous references at the LRC at the 

National Fire Academy, it was found that the subject of back injury is not getting its fair share of 

attention.  The most recent Applied Research Project on back injuries was written in 1995. Only one 

Applied Research Project was found written about ergonomics programs to reduce injuries. 

Modern society as a whole is becoming less active with the increasing convenience of every day 

life. This trend in life styles toward inactivity creates the potential of developing weaker muscles, 

especially in the back, which leads to back pain.  “You can get caught in the cycle of chronic disuse 

atrophy, in which you rest because your back hurts, your back muscles become even weaker from 

inactivity, and your back hurts even more” (Kandel & Sudderth, 1996,  p.108). Participation in a 

physical fitness program with back exercises as a component is a way out of the cycle. 
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In a study of strength and fitness and subsequent back injuries in firefighters, Cady et al.  

(1979) investigated whether high levels of physical fitness had a protective effect against injuries. 

 The results of their investigation demonstrated “that the most fit individuals (contrasted with the 

least fit individuals) had fewer subsequent back injuries” (p.271). 

In his book, Backs in Motion, Maharam discussed the benefits of a strong back in the 

prevention of back injuries. He used the analogy of a straw in a cup. The straw represents the spinal 

column-its vertebrae, disks, and nerves. The cup is the trunk surrounded by the paraspinal musculature, 

tendons and ligaments. The stronger the cup, the better protected the straw.  The stronger the trunk, the 

safer the spine (Maharan, 1996, p. 18).  This analogy agrees with the findings in Cady’s study.  

Maharan used another analogy in his discussion on the benefits of flexibility.  He compared 

muscles to a piece of meat. Meat that is frozen is brittle and easily torn. Compare this to a piece of meat 

that is warm.  It is elastic, flexible and less likely to tear.  Muscles are similar. A muscle that is warmed 

up and used to being stretched has a better range of motion.  Muscles that are inactive and inflexible are 

more like the frozen meat, and more likely to tear, causing pain and injury (Maharan, 1996, p.57). 

Flexibility is an important component of the Healthy Back Program at the YMCA.  The 

YMCA has offered this program to millions of people across the USA since 1974.  It is a proven 

preventive back intervention.  In 1994, the Healthy Back Program was updated to include current 

developments in exercise technology for better strength, endurance and flexibility of the back 

musculature.  Expanding the fitness component of the Wellness Program at East Lake Fire & Rescue to 

include the Healthy Back Program will lead to increased fitness for the members of the department 

and decreased incidence of back injuries.  
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Ergonomics is another example of advanced technologies being used to improve health and 

safety of individuals in the workplace.  It is a new field of study, as evidenced by the fact that there has 

been only one Applied Research Project written about ergonomics at the LRC of the National Fire 

Academy.  In Mallory’s research, he found that approximately 89 % of all reported firefighter injuries 

are related to ergonomics (p. 5).  Administrative and engineering controls in ergonomics dealing with the 

firefighter’s workplace environment can significantly reduce exposure to injuries. 

Obviously, the firefighters most dangerous workplace, the emergency scene, can not be 

controlled completely, but the inherent hazards can be minimized. The work method (administrative 

controls) and equipment used at the scene (engineering controls) can be modified to reduce the dangers 

present at emergency incidents.  The same approaches can also make firefighters safer in other work-

places (LeCuyer, 1994, p. 34). 

East Lake Fire & Rescue currently uses back belts as part of their protective equipment.  The 

survey distributed to the members of the department tried to determine the opinions of the firefighter on 

the value and actual use of the back belts in their employment at ELF&R. The opinions of the members, 

as well as the recommendations of the National Institute of Occupational Safety and Health (NIOSH), 

Occupational Safety and Health Administration (OSHA) and the International Association of 

Firefighters (IAFF) were considered for the final recommendation of this Applied Research Project.    

RECOMMENDATIONS 

As a result of the research for this applied Research Project the  recommendations for 

implementation at  East Lake Fire and Rescue are:   

Recommendation 1:  Implement the component of the Healthy Back Program for the 
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education and instruction of the members of East Lake Fire & Rescue about the causes of back pain, 

proper posture, and correct body mechanics and lifting techniques. 

Recommendation 2:  To expand the service that the YMCA offers to ELF&R to include the 

Healthy Back Program. In addition, to set up a sub-committee from the members of the department to 

implement the Fire and Emergency Medical Services Ergonomics: A Guide for Understanding and 

Implementing an Ergonomics Program in Your Department. 

Recommendation 3:  Back belts will not be used in the future at ELF&R.  The back belts that 

are part of the protective equipment of the department will be removed from the safety equipment 

inventory. 

 

 

 



 
 

25

REFERENCES 

Alexander, D.C., Fabrycky, W.J., & Mize, J.H. (Eds).  (1986).  The Practice and 

Management of Industrial Ergonomics.  Englewood Cliffs, NJ:  Prentice-Hall. 

Bradford, M.  (1995, October).  Experts criticize ergonomic efforts, firms urged to do more for 

workers.  Business Insurance.  29 (43). 1-85. 

Cady, L.D., Bischoff, D.P., O'Connell, M.S., Thomas, P. C.,& Allan, J. H. (1979).  Strength 

and fitness and subsequent back injuries in firefighters. Journal of Occupational Medicine, 21 (4), 

269-272. 

Cady, L.D., Thomas, P.C., & Karwassky, R.J. (1985). Program for increasing health and 

physical fitness of fire fighters.  Journal of Occupational Medicine, 27 (2), 110-114.  

Donajkowski, K. L. (1993).  Back injury: causes, prevention, treatment. Professional Safety, 

38 (9), 21-26. 

Hilgen,T. (1992). The use of abdominal belts in the prevention of low back injuries. 

Professional Safety, 37 (6), 40-42. 

Hilyer, J. C., Brown, K. C.,  Sirles, A. T., & Peoples, L.  (1990). A flexibility intervention to 

reduce the incidence and severity of joint injuries among municipal firefighters.  Journal of 

Occupational Medicine, 32 (7), 631-637. 

IMPACCUSA.  (1995).  BACK-FAQ.  [on-line].  Available Internet Junction:  BACK-FAQ 

IMPACCUSA.COM/ 

International Association of Fire Fighters. (1998). 1997 Annual Death and Injury Survey. 

Washington, D.C.  Author. 



 
 

26

International Association of Fire Fighters. (1997).  Fire Service Joint Labor Management 

Wellness-Fitness Initiative. Washington, D.C.: Department of Occupational Health and Safety. 

Kandel, J., & Sudderth, D.  (1996).  Back Pain.  What Works?  Rocklin, CA:  Prima 

Communication, Inc. 

Kanner, J.S.  (1995). Back safety and critical body response.  Professional Safety, 35, 

27-29. 

Karter, M. J. (1991, January). Patterns of Fire Fighter Injuries, 1987-1988. National Fire 

Protection Association: Quincy, MA. 

Kowahl, V. C.  (1999, May).  Avoiding a Painful Back. [on-line]. Available Internet Junction: 

http://www.virginis.edu/~enhealth/ergonomics/back.html   

LaBar, G.  (1996, February). Blind About Back Belts. Occupational Hazards, 33-35. 

LeCuyer, J. (1994, February). Where tools and people meet. Fire Chief, 34-42. 

Lowe, D.  (Spring, 1997).  Back Safety for Firefighters.  Speaking of Fire,  19-21. 

Lund, K. & Rambo, J. (1994). Weighing the evidence: controversy over back belts raises 

questions about workplace use.  Occupational Health & Safety, 63 (11), 33-35. 

Maharam, L. G.  (1996).  Backs in Motion:  Sciatica?  No, That’s Not It:  Know What’s 

Really Wrong With Your Back.  New York, New York: Henry Holt and Co. 

Mallory, M. J.  (1996, October).  Ergonomics Within The Fire Service. (Executive Fire 

Officer Program) Emmitsburg, MD:  National Fire Academy. 

McGill, S. M.  (1998, July).  Low Back Exercises:  Evidence for Improving Exercise Regimens. 

 Physical Therapy.  78 (7), 754-765. 



 
 

27

National Fire Academy. (1999, January).  Ethics.  Executive Development,(NFA-ED). 

Emmitsburg, MD:   Author. 

National Institute of Occupational Safety and Health.  (1994, January 1). Back Belts: Do They 

Prevent Injury?,  Publication number,  94-127. 

Occupational Health and Safety Administration (1993, January).  Back injuries - Nation's 

number one workplace safety problem.  OSHA Fact Sheets,  1-2. 

O'Connor, J. (1996 June/July). The Joy of Flex.  Firefighter's News  22-23. 

Pearson, J., Hayford, J., & Royer,W. (1995).  Back injuries and care. Comprehensive 

wellness for firefighters.   Summit Fitness Services, Inc. 

Perry, G. F. (1992). Journal of Occupational Medicine, 34 (7), 679-680. 

United States Fire Administration (1996). Fire and Emergency Medical Service Ergonomics. 

 Federal Emergency Management Agency  

Weerdneester, B. & Dul, J.  (1994).  Ergonomics for Beginners. Bristol, PA:  Taylor & 

Francis Inc. 















































































 
 

66

APPENDIX B 

BACK SUPPORT SURVEY 

To:  Members of East Lake Fire & Rescue 

Subject:  Back Support Survey 

1.  Do you still consider the back brace a valuable part of your safety equipment? Y: N: 

2.  Do you use your brace on a routine basis? Y:  N: 

3.  Would you like to see the brace discontinued from your equipment list? Y:  N: 

4.  How many times in a month do you use your brace?    0:   1-5: 6-10: 11-20: >20: 

5.  Do you use a brace when off duty at home or other job?  Y: N: 

Comments:  
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APPENDIX C 

BACK SUPPORT SURVEY RESULTS 

To: Members of East Lake Fire & Rescue 

Subject: Back Support Survey 

1.  Do you still consider the back brace a valuable part of your safety equipment? Y: 4 N:24 

2.  Do you use your brace on a routine basis? Y:6  N:22 

3.  Would you like to see the brace discontinued from your equipment list? Y:23  N:5 

4.  How many times in a month do you use your brace?   0:14    1-5:13 6-10:1 11-20:0 >20:0 

5.  Do you use a brace when off duty at home or other job?  Y: 10      N: 18 

Comments: 

-Possible back support equipment in new Morning Pride bunker gear. 

-I have never used it, however other members use it and I think we should keep it for the people who 

use it. 

-I feel that wearing the brace will weaken the back muscles. 

-When you wear the brace there is no place to put pager, radio or get access to the equipment on your 

belt.  Need a low profile brace. 

-The brace gives a false sense of security.  Need to use proper lifting techniques.  
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1992 - 1998 INJURY SUMMARY 

FLORIDA DEPARTMENT OF LABOR AND EMPLOYMENT SECURITY 

 
*Percent of Injuries that were back/sprains & strains  

1998 - 46% 
1997 - 50% 
1996 - 36% 
1995 - 60% 
1994 - 37% 
1993 - 44% 
1992 - 57% 
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